where the symbols r, & and d are explained in Figure 1 . The angular distribution parameter, 6, and the attenuation length, x, are well determined both by theoretical and experimental means (Le 72, Pa 73, St 82).
The parameter H , which is the subject of this paper, may be determined 
ENERGY VARIATION OF H Q
It is important to understand the variation of H with proton enerjy, both so that the experimental determinations of H at various proton energies may be combined to permit accurate interpolation and perhaps, more importantly, to allow extrapolation to higher energies. Such a need arose, for example in the design of shielding for the 50 Gev Beijing Proton Synchrotron (Ch 80, Li 79).
Since the principle use of the Moyer Model is in the calculation of tranverse shielding, we are interested in the global production of neutrons at large angles to the interaction target, as determined outside substantial shielding. At energies below 1 Gev there is evidence that the global proauction of neutrons is roughly proportional to neutron energy (for a summary see Pat 73). If an exponential variation of the form:
is assumed a value of m = 1 sets an upper limit to the variation of neutron production with proton energy and this is therefore a conservative assumpl ion for extrapolating the experimental determinations of H to higher energies.
There has teen some speculation in the literature as to the value of the coefficient m. Lindenbaum pointed out that the production of shower particles 0 25 varied as E ' and suggested a value of m = 0.50 for fast nucleons, inter mediate between that for shower particles and low energy neutrons (Li 61, Pa 73). The data obtained from Monte-Carlo calculations of the Hadron Cascades generated in matter by high-energy protons suggest a value of m = 0.75 (Fe 72).
Until recently there were insufficient experimental data to empirically investigate the relationship between H and E but the experimental data op of Table 1 now make this possible. The experimental data are shown plotted on log-log graph paper in Figure 2 and on linear paper on Figure 3 . The regression analysis of these data is the subject of this note. Proton Energy (E p )(GeV) 50 100 
DATA ANALYSIS
The number of data points severely limit the analysis and our purpose here is to s.iow that the assumption of linearity between the random variables H (F,) and E is not excluded by the experimental data. The progression of statistical tests used was:
(a) Fisher's F-test of the hypothesis of linearity of the data under log-log transformation.
(b) Regression analysis to determine the best value of the coefficient m.
(c) Student's t-Test of log-log transformed data for m = 1.
(d) Regression analysis under the assumption H (E ) = a + bE .
(e) Student's t-Test for a = o.
(f) Linear regression analysis with fit forced through the origin: 
CONCLUSIONS
The experimental data may be fitted by straight lines either in linear or log-log transformation. The best value of the coefficient, m, is 0.77 ± 0.26, but linearity is not excluded by a Student's t-test (p = 20 percent). A 13 straight line forced through the origin has a slope (1.61 ± 0.19) x 10 Svm 2 /GeV, to be compared with a value of (1.65 ± 0.21) x 10~1 In this appendix the data of Table Al-1 are first tested for the hypothesis of linearity using a Fisher's F-Test; the data are then subjected to regression analysis to determine the equation of the line fitted to the log-log transformed data; finally, the hypothesis that the estimated slope of the regression line is consistent with the value m = 1 is tested using a Student's t-test.
Al.l. LOG-LOG TRANSFORMATION
As discussed in the main body of the test there are good reasons for first investigating the regression of lo 9inH n (E D ) on lo 9in^ °^ l;ne data snown in the scatter-diagram of Fig. 2 . In this appendix, for simplicity, the 13 variables log 1( -.E and log,"10 (H (E )) will be designated by x and y rpspectively. The basic summations of the data of Table Al-1 required Table Al 
A1.6. EQUATION OF TRANSFORMED LINE
We have:
Remembering that y -log 10 10 13 H 0 (E p ) x = log 10 E p (Al-11)
Then:
H 0 (E p ) = (10-13 -10 k ) E™ (Al-12)
Substituting the values for k and m we obtain:
This line is drawn on Fig. 2 . The confidence band for this regression line is calculated in the following section.
A1.7. CALCULATION OF CONFIDENCE BAND FOR REGRESSION LINE
The boundaries for a (1 -a) confidence level band may be calculated from:
Upper limit: y^+cSj (Al-14a) S-
Where c S-is given by:
Substituting: The working hypothesis is that the straight line passes through the origin (i.e., a = 0). 
Student's t-test gives

